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PROCESS FOR CONVERTING OIL SHALE 
INTO PETROLEUM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a nonprovisional application claiming 
the bene?t under 35 USC 119(e) of US. provisional appli 
cation Ser. No. 60/313,267, ?led on Aug. 17, 2001. 

TECHNICAL FIELD 

The present invention relates generally to processes for 
converting oil shale into petroleum and, more particularly, to 
an economically viable process for accomplishing such. 

BACKGROUND OF THE INVENTION 

Eons ago alternate layers of mud and organic matter Were 
deposited at the bottom of a sea. Thousands of feet of 
overburden formed over the layers. If an impermeable 
capstone had formed over the petroleum, an oil pool Would 
be available for tapping today. Either a cap did not form or 
one formed and Was subsequently eroded aWay. In either 
case the absence of a cap has alloWed the light ends of the 
petroleum to escape to the atmosphere, thereby, leaving the 
asphalt remainder. 

In the recent past attempts have been made to extract 
hydrocarbons from oil shale by cooking it at high tempera 
ture in an enclosed pressure vessel. This “cracks” the 
molecular chain of the asphalt and releases some lighter 
compounds Which When cooled form liquid petroleum. The 
petroleum thus formed is heavy crude of less than average 
value. The yield of crude is loW and the cost of extraction is 
high. Therefore, there are no American oil shale processing 
facilities in operation. 

Other technologies have been suggested, such as removal 
of the oil by using a solvent Which then needs to be distilled 
from the oil-solvent mixture for reuse. HoWever, none of the 
suggestions have produced an economical process. 

DISCLOSURE OF THE INVENTION 

To make oil shale processing economical it is necessary to 
reverse the process by Which petroleum became shale. This 
requires reintroducing the light hydrocarbons Which have 
evaporated. My idea proposes boiling pulverized oil shale in 
a pressure vessel While pumping ethyl alcohol into the 
vessel. Exhibit One shoWs a schematic of the process. 

Under high-pressure the Water and ethyl alcohol Would 
both circulate around the pulveriZed oil shale. The close 
proximity alloWs the alcohol to combine With the oil shale 
to form petroleum. 

Each raW oil shale batch Would vary slightly and oil shale 
from random locations Would vary considerably, therefore, 
the amounts of ethyl alcohol and the temperature Would be 
adjusted based upon the raW oil shale sample. Furthermore, 
by controlling the inputs of ethyl alcohol, it Would be 
possible to vary the end product. 

Water Would be introduced into each batch in order to 
provide a medium in Which the components could interact. 
When the process is complete, the end product and excess 
Water Would be drained to an oil-Water separator. Thereafter, 
the excess Water Would be reused. 

The non-hydrocarbon portion of the oil shale Will remain 
in the bottom of the vessel Where it can be removed and the 
vessel recharged. 
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2 
The above described batch process can be incorporated 

into a continuous process, hoWever, to simplify the descrip 
tion, the process is described as a batch process. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a schematic representation of a process for 
converting oil shale into petroleum in accordance With the 
invention disclosed herein. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

There is no single formula that describes petroleum. 
Petroleum deposits vary Widely in physical and chemical 
properties. A complete analysis of any petroleum sample 
Will shoW that the sample is composed of millions of 
compounds. The bulk of the compounds are hydrocarbons. 
As the name implies a hydrocarbon consists of hydrogen and 
carbon only. Even though only tWo elements are present, the 
number of compounds Which can form is very large. This is 
due to the ability of the carbon atom to combine With other 
carbon atoms to form long chains. 

The paraf?n series is an example of one important hydro 
carbon series. The general formula for the paraf?n series is 
CMHZWJ. The general rule is that paraf?n series molecules 
composed of one to four carbon atoms are gases. Those With 
?ve to seventeen carbon atoms are liquids and those With 
eighteen or more carbon atoms are solids. The beloW table 
shoWs a partial list of the para?in series shoWing molecules 
formed from the formula CMHZMZ: 

NAME STATE 

CH4 methane gas 
CZH6 ethane gas 
C 3H8 propane gas 
C4H1O butane gas 
C5H12 pentane liquid 
C6Hl4 hexane liquid 
C7H16 heptane liquid 
C8H18 octane liquid 
CQHZO liquid 
C l0H22 liquid 
C UH24 liquid 
C 12H26 liquid 
C13H28 liquid 
C l4H3O liquid 
C 15H32 liquid 
C 16H34 liquid 
C l7H36 liquid 
C 18H38 solid 

The ?rst member of the paraf?n series is methane. In the 
general para?in formula CMHZWJ, Where n is one, methane 
has the formula CH4. This is represented by the beloW 
structural formula: 

The second member is ethane Whose formula is C2H6. Its 
structural formula is: 
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Each segment must have a hydrogen atom attached at 
both ends or it Will not be stable and Will recombine With the 
long chain to remain a solid. Therefore the four stable 
molecules take the folloWing form: 

The circled portions of the four molecules represent the 
six unstable ends noW incorporated into the four stable 
molecules. Note that the original long chain oil shale mol 
ecule had a hydrogen atom on each end, so the four segments 
had only six uncovered ends. 

Oil Shale Cracking Equation: 
The beloW equation represents the cracking of a C32H66 

molecule: 
Temp. 

The primary de?ciency in cracking oil shale With alcohol 
is that the oxygen forms carbon dioxide Which must at some 
point, be exhausted Without losing the hydrocarbons. This 
can be accomplished by employing a cool upper pressure 
chamber Which alloWs the hydrocarbons to condense before 
the carbon dioxide is exhausted. 

Yield of Petroleum: 
In order to determine Whether or not converting oil shale 

to petroleum using alcohol is economical, it is necessary to 
?rst determine the relative yield of petroleum to alcohol 
expended. 

The relative Weights of petroleum and alcohol can be 
calculated by substituting atomic Weights into the above 
equation. 

The atomic Weight of carbon is 14. The atomic Weight of 
hydrogen is 1 and the atomic Weight of oxygen is 12. Those 
Weights can be imputed into the above equation to ?nd the 
atomic Weights of alcohol and petroleum compounds as 
shoWn beloW: 

Formula Atomic Weight 

Ethyl alcohol: CZHGO 14 x 2 + 1 x 6 + 12 = 46 

Octane: C8Hl8 14 x 8 +1 x18 = 130 

Nonane: CQHZO 14 x 9 + 1 x 20 = 146 
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6 
Therefore tWo ethyl alcohol molecules of atomic Weight 

46 each, produce one Octane molecule of atomic Weight 130 
and three Nonane molecules of atomic Weight 146. There 
fore ethyl alcohol converts C32H66 shale into petroleum in 
the folloWing proportion (by Weight): 

568 130+ 3x146 
_ 92 

Conversion ratio: 

Cost of Oil Shale Crude: 
If a 42-gallon barrel of ethyl alcohol is Worth $84, the cost 

for the alcohol portion of the petroleum Would be: 

$84/6.174:$13.61/barre12 

2Assumes crude oil API of 50 Which has a speci?c gravity of 0.779. Ethyl 
alcohol has a speci?c gravity of 0.789. 

In addition to the cost of alcohol there Would be overhead. 
The total cost Would equate oil shale to crude oil at about 
$22 per barrel. 

Ef?cient Use of Natural Resources: 
One of the reasons that present oil shale cracking tech 

nology is economically impractical is that the recovery 
percent yield is loW. The herein described process not only 
has a high percentage yield, the total is higher than one 
hundred percent, since the Weight of the ethyl alcohol 
becomes incorporated into the ?nal petroleum. 

EXAMPLES 

The invention Will be further described With reference to 
the folloWing contemplated examples. 

Several 50 to 80 pound solid stones of Western Colorado 
oil shale are to be ground to a mesh siZe of about 10 to about 
200 US. Standard sieve. When about 500 pounds of ground 
oil shale is produced, the entire amount is to be placed in a 
clean cement mixer and mixed for 40 minutes. 

Three samples of 100 pounds each are then to be sepa 
rated and taken for use in conducting the folloWing 
examples. From the ground oil shale still in the mixer, 
samples are to be taken to determine the percentage rela 
tionship betWeen the Kerogen and impurities in the ground 
oil shale. Kerogen is the hydrocarbon component of oil shale 
Which is to be converted into petroleum in accordance With 
the process of the present invention. The impurities, prima 
rily clay, are expected to comprise about 29 percent by 
Weight of the samples. 

Example One 

A sample of one hundred pounds of pulveriZed oil shale 
is to be deposited in a pressure vessel 10 to a level indicated 
by line A of FIG. 1. The sample is expected to contain 
approximately 71 pounds of carbon and hydrogen (Kero gen) 
and 29 pounds of sand, clay and other impurities. 12.2 
pounds of 190 proof grain alcohol are to be added to the 
sample via line 12, valve 13 and pump 14. The vessel is then 
?lled With Water via line 16, valve 17 and pump 18 to 90 
percent of its capacity as indicated by line B of FIG. 1 and 
then is closed and sealed With valve 20. Pump 22 of FIG. 1 
is then started and the ?ame in boiler 24 is ignited to heat the 
mixture in the vessel to a temperature of about 5200 F. Pump 
22 circulates the heated mixture in the vessel for tWo hours. 
The pressure in the vessel is expected to rise to about 500 
psig (not absolute). 
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At the end of tWo hours, the ?ame in boiler 24 is 
extinguished and pump 22 is turned off. The vessel is then 
allowed to cool and When cooled is opened. The mixture is 
expected to contain petroleum ?oating on Water. The petro 
leum is then siphoned out of the vessel via line 26 and valve 
28 into a scale-mounted container (not shoWn) and Weighed. 
The total Weight of the petroleum is expected to be about 73 
pounds. The residue in the bottom of the vessel is removed 
from the vessel via line 30 and valve 32. The residue is 
expected to contain visible carbon. 

Example TWo 

A sample of one hundred pounds of pulverized oil shale 
is to be deposited in a pressure vessel 10 to a level indicated 
by line A of FIG. 1. The sample is expected to contain 
approximately 71 pounds of carbon and hydrogen (Kerogen) 
and 29 pounds of sand, clay and other impurities. 12.2 
pounds of 190 proof grain alcohol are to be added to the 
sample via line 12, valve 13 and pump 14. The vessel is then 
?lled With Water via line 16, valve 17 and pump 18 to 90 
percent of its capacity as indicated by line B of FIG. 1 and 
then is closed and sealed With valve 20. Pump 22 of FIG. 1 
is then started and the ?ame in boiler 24 is ignited to heat the 
mixture in the vessel to a temperature of about 620° F. Pump 
22 circulates the heated mixture in the vessel for tWo hours. 
The pressure in the vessel is expected to rise to about 525 
psig (not absolute). 

At the end of tWo hours, the ?ame in boiler 24 is 
extinguished and pump 22 is turned off. The vessel is then 
alloWed to cool and When cooled is opened. The mixture is 
expected to contain petroleum ?oating on Water. The petro 
leum is then siphoned out of the vessel via line 26 and valve 
28 into a scale-mounted container (not shoWn) and Weighed. 
The total Weight of the petroleum is expected to be about 74 
pounds. The residue in the bottom of the vessel is removed 
from the vessel via line 30 and valve 32. The residue is 
expected to contain some visible carbon. 

Example Three 

A sample of one hundred pounds of pulverized oil shale 
is to be deposited in a pressure vessel 10 to a level indicated 
by line A of FIG. 1. The sample is expected to contain 
approximately 71 pounds of carbon and hydrogen (Kerogen) 
and 29 pounds of sand, clay and other impurities. 12.2 
pounds of 190 proof grain alcohol are to be added to the 
sample via line 12, valve 13 and pump 14. The vessel is then 
?lled With Water via line 16, valve 17 and pump 18 to 90 
percent of its capacity as indicated by line B of FIG. 1 and 
then is closed and sealed With valve 20. Pump 22 of FIG. 1 
is then started and the ?ame in boiler 24 is ignited to heat the 
mixture in the vessel to a temperature of about 720° F. Pump 
22 circulates the heated mixture in the vessel for tWo hours. 
The pressure in the vessel is expected to rise to about 550 
psig (not absolute). 

At the end of tWo hours, the ?ame in boiler 24 is 
extinguished and pump 22 is turned off. The vessel is then 
alloWed to cool and When cooled is opened. The mixture is 
expected to contain petroleum ?oating on Water. The petro 
leum is then siphoned out of the vessel via line 26 and valve 
28 into a scale-mounted container (not shoWn) and Weighed. 
The total Weight of the petroleum is expected to be about 75 
pounds. The residue in the bottom of the vessel is removed 
from the vessel via line 30 and valve 32. The residue is 
expected to contain traces of carbon. 
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TABLE OF EXPECTED RESULTS 

Fxamnle 

1 2 3 

Pounds of Kerogen 71 71 71 
Pounds of Impurities 29 29 29 
Pounds of 190 proof alcohol 12.2 12.2 12.2 
Time of Test 2 hours 2 hours 2 hours 
Temperature 520° F. 620° F. 720° F. 
Pressure 500 psig 525 psig 550 psig 
Yield-pounds 73 74 75 

While preferred embodiments of the present invention 
have been shoWn and described, it is to be understood that 
this Was done only by Way of example, and not as a 
limitation upon the scope of the invention. 

1 claim: 
1. A process for recovering oil from oil shale comprising: 
pulverizing oil shale containing kerogen to produce pul 

verized oil shale; 
preparing a ?rst mixture of pulverized oil shale, Water and 

ethyl alcohol; 
heating and pressurizing the mixture to a temperature 

betWeen about 300 and 720° F. and a pressure betWeen 
about 400 and 3300 psig for a period of time Which is 
su?icient to cause the oil shale and ethyl alcohol to 
combine to produce a second mixture of Water and 
petroleum Wherein betWeen about 5 and 7 pounds of 
petroleum are produced for every pound of ethyl alco 
hol in the ?rst mixture; and 

separating the Water from the petroleum. 
2. A process according to claim 1 Wherein said oil shale 

is pulverized to a mesh size ranging from about 10 to about 
400 US. Standard sieve. 

3. A novel process according to claim 1 Wherein said oil 
shale is pulverized to a mesh size ranging from about 20 to 
about 200 US. Standard sieve. 

4. Anovel process according to claim 1 Wherein said ethyl 
alcohol is a gas under reaction conditions. 

5. A novel process according to claim 1 Wherein said ?rst 
mixture is pressurized betWeen about 450 and 3300 psig. 

6. A process according to claim 1 Wherein said ?rst 
mixture is pressurized betWeen about 500 and 1500 psig. 

7. A process according to claim 1 Wherein said ?rst 
mixture is pressurized to about 510 psig. 

8. A process according to claim 1 Wherein said ?rst 
mixture is heated to a temperature betWeen about 465 and 
720° F. 

9. A process according to claim 1 Wherein said ?rst 
mixture is heated to a temperature betWeen about 470 and 
600° F. 

10. A process according to claim 1 Wherein about 100 
pounds of petroleum are produced for every 100 pounds of 
kerogen contained in the oil shale. 

11. A process for recovering oil from oil shale consisting 
essentially of: 

a. pulverizing oil shale containing kerogen to produce 
pulverized oil shale; 

b. preparing a ?rst mixture of pulverized oil shale, Water 
and ethyl alcohol in a sealed vessel; 

c. heating the ?rst mixture in the sealed vessel to a 
temperature of at least about 465° F. for a period of time 
Which is su?icient to cause the oil shale and ethyl 
alcohol to combine to produce a second mixture of 
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petroleum and Water wherein about 100 pounds of 
petroleum are produced for every 100 pounds of kero 
gen contained in the oil shale; and 

d. separating the Water from the petroleum. 
12. A process according to claim 11 Wherein said ?rst 

mixture reaches a pressure of betWeen about 450 and 3300 
psig. 

13. A process according to claim 11 Wherein said ?rst 
mixture reaches a pressure of betWeen about 500 and 1500 
psig. 

14. A process according to claim 11 Wherein said ?rst 
mixture is heated to a temperature betWeen about 465 and 
720° F. 

15. A process according to claim 11 Wherein about 6 
pounds of petroleum are produced for every pound of ethyl 
alcohol in said ?rst mixture. 

16. A process for recovering oil from pulveriZed oil shale 
consisting essentially of: 
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a. preparing a ?rst mixture of pulveriZed oil shale con 

taining kerogen, Water and ethyl alcohol in a sealed 
vessel; 

b. heating the ?rst mixture in the sealed vessel to a 
temperature of at least about 4650 F. for a period of time 
Which is suf?cient to cause the oil shale and ethyl 
alcohol to combine to produce a second mixture of 
petroleum and Water Wherein the amount by Weight of 
petroleum is greater than the amount by Weight of 
kerogen contained in the oil shale and Wherein betWeen 
about 5 and 7 pounds of petroleum are produced for 
every pound of ethyl alcohol in the ?rst mixture; and 

c. separating the Water from the petroleum. 
17. A process according to claim 16 Wherein more than 

105 pounds of petroleum are produced for every 100 pounds 
of kerogen contained in the oil shale. 

* * * * * 


